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SUMMARY

Motorola Satellite Communications, Inc. ("Motorola

SatComll ) hereby submits its reply comments in the above-captioned

proceeding. In its Notice, the Commission proposed a new co-

primary allocation for the 27.5-29.5 GHz band for Local

MUltipoint Distribution Service (rtLMDSrt). The band is also

allocated to the Fixed-Satellite Service (Earth-to-space) ("FSS")

on a co-primary basis. As the Commission is aware, Motorola

SatCom proposes to use a 200 MHz segment of this band (29.1-29.3

GHz) for gateway/control satellite uplinks in accordance with the

FSS allocation. These uplinks are needed for Motorola SatCom's

planned IRIDIUMN system, a low-earth-orbiting satellite system
.

that will provide mobile satellite service and radio determina-

tion satellite service in the united states and throughout the

world.

In its Notice, the Commission noted Motorola SatCom's

proposed use of the Ka-band and sought comment on "whether a

separate assignment is specifically required to accommodate the

proposed satellite service application in this band or whether

adequate coordination and sharing criteria would be developed."

Notice at , 22. The Commission acknowledged that the

characteristics of LMDS "may foreclose the possibility of

acceptable sharing conditions between satellite and terrestrial

services. II Id.

In its comments, Motorola SatCom showed that co-

frequency sharing between FSS and LMDS would not be possible



owing to interference between the IRIDIUMN system's planned FSS

uplinks and LMDS systems. Accordingly, Motorola SatCom urged the

FCC to preclude LMDS operations from the 29.1-29.3 GHz band.

This conclusion has recently been endorsed by the "MSS Above

1 GHz Negotiated RUlemaking Committee" in its Report to the

FCC dated April 6, 1993. See Report of the MSS Above 1 GHz

Negotiated RUlemaking Committee, CC Docket No. 92-166.

Several other satellite interests have also filed

comments pointing out sharing problems between FSS uplinks and

LMDS. The comments filed by the satellite community demonstrate

the need to ensure the continued availability of the 29 MHz band

to the FSS and support excluding LMDS from at least a portion of

the band as a means of accomplishing this. Motorola SatCom

concurs with many of these comments. In this regard, it is

important to emphasize that Motorola SatCom's request for a 200

MHz preclusion of LMDS is based solely on the feeder uplink

requirements of the IRIDIUMN system, and does not take into

account the potential demands of other potential MSS or FSS

operators (including other LEO MSS systems). Consideration of

the future needs of these other satellite systems suggests a

larger band free of LMDS operations than the 200 MHz urged by

Motorola SatCom.

Certain LMDS commenters, specifically Suite 12 and the

GHz Equipment Company, erroneously argue that sharing between the

IRIDIUMN feeder uplinks and LMDS would not pose any additional

interference and coordination problems. contrary to suite 12's

assertions, coordination of IRIDIUMN system feeder links with co-
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primary allocations in the 20/30 GHz bands (and compliance with

any zoning or environmental requirements in urban areas) can be

readily achieved, absent co-frequency LMDS operations. Moreover,

among other infirmities, the GHz Equipment Company's analysis

disregards the potential of interference from IRIDIUMN earth

stations to LMDS receivers, which is an important source of the

interference problems identified by Motorola SatCom in its

comments.

Several of the comments demonstrate that it might be

wasteful to allocate two GHz to this new service, which may soon

become capable of much more efficient use of the spectrum through

deployment of digital technologies; therefore, a 200 MHz set

aside for IRIDIUMN feeder uplinks would not impair the new

service.

- iii -
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I. INTRODUCTION

Motorola Satellite Communications, Inc. ("Motorola

SatCom") hereby submits its reply comments in response to the

comments filed by several parties in the above-captioned

proceeding. Motorola SatCom is an interested party because its

IRIDIUMW system will use a 200 MHz segment of the 27.5-29.5 GHz

("29 GHZ") band for feeder uplinks in accordance with the current

co-primary allocation for Fixed-Satellite Service ("FSSIf) .11 In

11 These Reply Comments focus solely on FSS-related issues.
For a discussion of the separate terrestrial issues raised in the
Notice and addressed in the Comments, see the Comments and Reply
Comments of Motorola Inc.



its comments, Motorola SatCom provided a detailed technical

analysis demonstrating that the proposed allocation could not co

exist with the planned IRIDIUMN system feeder links. Motorola

SatCom therefore urged the Commission not to allocate a Local

MUltipoint Distribution Service (IILMDSII) in the portion of the

band (29.1-29.3 GHz) needed for IRIDIUMN system feeder uplinks.

Such an exclusion is supported by several commenters in this

proceeding as well as the findings and recommendations of a

Federal Advisory Committee convened to address MSS systems

proposing operations above 1 GHz.

II. THB RBPORT OF THE "MSS ABOVE 1 GHZ NEGOTIATED
RULEKAltING COMMITTEE" TO THE COMMISSION ENDORSES
THB NBBD FOR NO LMDS ALLOCATION IN A 200 MHZ BAND
TO ACCOMMODATB THE IRIDIUMm SYSTEM FEEDER UPLINKS

The FCC recently established an IIMSS Above 1 GHz

Negotiated Rulemaking Committee ll (the IIFederal Advisory

Committee") to provide technical recommendations to facilitate

the provision of MSS and RDSS, including matters relating to

feeder link operations in the 20/30 GHz bands.~f The

composition of this Federal Advisory Committee included, among

others, representatives of all five applicants for low-Earth

orbiting ("LEO") MSS/RDSS systems (including Motorola SatCom),

one applicant for a geostationary satellite ("GSO") system, a

potential future GSO applicant and NASA.

if ~ Notice of Advisory Committee Establishment and Notice
of Advisory Committee Meetings, Public Notice, DA 92-1691 (Dec.
15, 1992).
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Over a period of 3 months, members of this Committee

met in formal meetings and informal working groups. One of the

informal working groups devoted a substantial amount of time and

attention to interference and coordination concerns affecting the

20/30 GHz bands and, in particular, the planned use by Motorola

SatCom of the 29.1-29.3 GHz band for IRIDIUMN system feeder

links. The Committee reviewed technical inputs from its members

and ultimately reached consensus on a series of recommendations

relating to the use of those bands by MSS operators. These

recommendations, along with the supporting analysis, are

contained in the Report of the MSS Above 1 GHz Negotiated

Rulemaking Committee to the Commission, dated April 6, 1993. 1/

In its final Report, the Federal Advisory Committee

determined that an LMDS primary allocation would be incompatible

with operation of the IRIDIUMTW system feeder uplinks in the 29.1-

29.3 GHz band, and recommended no new LMDS allocation in this 200

MHz band. These conclusions are consistent with the comments

made by Motorola SatCom in this proceeding. The Commission

should not allocate a new primary service in a band when it

cannot coexist with an existing primary allocation.

III. COMKENTS FILED BY THE SATELLITE COMHUNITY
DEMONSTRATE THE NEED TO ENSURE THE CONTINUED
AVAILABILITY OF THE 29 GHZ BAND FOR FSS SYSTEMS

A number of satellite interests filed comments alerting

the Commission to the needs of FSS operators and the problems of

1/ Motorola SatCom understands that relevant portions of
this Report will be transmitted to the Commission for entry
and docketing in this proceeding.
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co-frequency sharing between FSS and LMDS. These commenters

generally emphasize the fact that the 29 GHz band was intended

to be an expansion band for the PSS and that, as expected, use of

the band by the PSS is beginning to emerge as the lower FSS bands

become increasingly saturated. consequently, these commenters

ask the Commission to ensure that the future needs of FSS systems

are adequately accommodated.~1 Indeed, NASA asks the Commission

to defer for five years a decision on whether to allocate

spectrum in the 29 GHz band for LMDS so that it can properly

weigh the impact on the FSS in light of the results of NASA's

Advanced Communications Technology Satellite program. Similarly,

Loral Qualcomm, another LEO MSS applicant, urges postponement of

a decision on an LMDS allocation until further studies are

conducted and the feeder link needs of MSS applicants are

satisfied. Hughes argues that LMDS proponents should at a

minimum be required to make a detailed technical showing that

adequate sharing and coordination criteria can be adopted before

the spectrum is allocated to LMDS.

A number of satellite industry commenters further

contend that the needs of the PSS can best be protected by

excluding LMDS from at least a portion of the 29 GHz band. For

example, Norris Satellite Communications, Inc. ("Norris") urges

that only 1 GHz in the "A-band" should be allocated to LMDS.

Calling Communications, Inc. seeks secondary status for LMDS and

if ~, ~, Comments of Hughes Space and Communications
Company ("Hughes") at 3; Comments of Loral Qualcomm Satellite
Services, Inc. ("Loral Qualcomm") at 3.
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imposition of EIRP limits, or alternatively a set-aside of 1,000

MHz for FSS.

Motorola SatCom is sympathetic to the concerns voiced

by the satellite community. These concerns moreover suggest that

the 200 MHz needed by Motorola SatCom for the IRIDIUMN system

feeder links would not suffice to accommodate the needs of other

satellite systems, including the feeder link requirements of

other proposed LEO MSS systems. Accordingly, if the Commission

decides to take into account all of these potential FSS spectrum

demands, LMDS operations could not be allocated for a much larger

bandwidth than the 29.1-29.3 GHz band requested by Motorola

SatCom.

In any event, Motorola SatCom believes that it is

entirely appropriate for the commission to take into account the

specific needs of the IRIDIUM'w system in the 29 GHz band and

accordingly provide for 200 MHz of spectrum to accommodate those

needs. Indeed, of all LEO MSS applicants, only Motorola SatCom

has communicated to the FCC its intention to use spectrum in the

27.5-29.5 GHz band for its feeder links. with the exception of

Loral Qualcomm, Motorola SatCom is also the only LEO MSS

applicant that has filed comments in this proceeding.

Significantly, as stated above, the Report of the

Federal Advisory Committee, whose composition included all MSS

applicants, endorsed Motorola SatCom's conclusion that LMDS would

be incompatible with the IRIDIUM'w feeder uplinks, and proposed

that LMDS should be excluded from the 200 MHz proposed to be

used by the IRIDIUMN system.

- 5 -



IV.

A.

COKNBNTS FILID BY LMDS PROPONINTS EITHIR IVADI
OR MISCHARACTBRIZE THE ISSUE OF LHDS COMPATIBILITY
WITH ISS SYSTEMS

suite 12 Irroneously Arques that LHDS Would Not
Pose Additional Interference and coordination
Problems for FSS Operators

suite 12 argues, without any technical support or

analysis, that the Commission need not be concerned with co-

frequency sharing between LMDS and FSS systems because the

existing widespread licensing of terrestrial microwave systems in

the downlink portion of the Ka-band (i.e., 17.7-19.7 Ghz) make it

virtually impossible for FSS earth stations to be located in

urban areas where LMDS systems will be located. Noting the

growing congestion of terrestrial microwave systems and FSS earth

stations in the C-band, suite 12 asserts that "it has always been

very difficult to coordinate satellite earth stations in, and

near, urban areas." suite 12 Comments at , 24. Similarly, suite

12 states that "[p]rimarily due to the proliferation of microwave

in the 17.7-19.7 GHz band, Ka-Band earth stations will also have

a difficult time finding interference-free sites in urban areas."

~ at , 25.~1 Thus Suite 12 contends that the allocation to

LMDS of the paired uplink band (27.5-29.5 GHz) will not increase

the difficulty of sharing between FSS and microwave users.

There are several factual errors in suite 12's flawed

logic. First, Suite 12 has greatly exaggerated the difficulty of

coordinating FSS and terrestrial microwave systems in the C-band.

~I As the Commission is aware, Motorola SatCom plans to use
spectrum in the 18.8-20.2 MHz band for the IRIDIUMN feeder
downlinks.
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In fact, such coordination in urban areas has been undertaken

with success on numerous occasions pursuant to the current Part

25 rules. Moreover, Working Group 3 (Feeder and Intersatellite

Links) of the Federal Advisory Committee recently noted that

coordination of FSS systems with both point-to-point and point

to-multipoint systems in urban areas is feasible.§1 Indeed, the

large number of C-band earth stations licensed in the united

states demonstrate that FSS earth stations can co-exist with

point-to-point microwave systems in metropolitan areas.

Second, as noted in section III, the FSS allocations in

the Ka-band were intended to accommodate the expansion of FSS as

the lower FSS bands become saturated with users. Thus, the Ka

band FSS allocations were partly designed to address precisely

the problem now arising from the proliferation of microwave

stations in the C-band.

Third, suite 12 inappropriately draws conclusions

relating to LMDS/FSS sharing in the Ka-band from observations in

the lower bands. In fact, the 17.7-19.7 GHz band is much more

sparsely populated with terrestrial microwave systems than the

C-band and the 27.5-29.5 GHz band has virtually none. Indeed, it

is this relatively light use of the Ka-Band, combined with the

growing microwave congestion in the lower FSS bands, that makes

the Ka-Band uniquely suited for IRIDIUMN system feeder links and

possibly other FSS applications. However, IRIDIUMN system

uplinks will not be able to use the Ka-Band if they must co-exist

with LMDS systems.



Fourth, suite 12 ignores the fact that coordination

with terrestrial microwave systems in the Ka-band will be

siqnificantly easier than coordination with LMDS systems: all

of the existing microwave systems have narrow-beam low-sidelobe

antennas complyinq with 47 C.F.R. § 21.108(C) and are point-to

point, in contrast with the broad beam and point-to-multipoint

nature of LMDS. In addition, the existing point-to-point

stations are typically licensed to operate in narrow frequency

bands such as 40 MHz.

suite 12 further contends that the majority of

interference problems between IRIDIUMN system uplinks and LMDS

systems can be avoided if Motorola SatCom were to locate its

earth station sites in sparsely populated rural areas. Suite 12

also opines that "a new antenna farm, consisting of several earth

stations constantly in motion to track the orbiting satellites,"

is unlikely to "achieve local zoning and environmental approvals

in most urban areas." Suite 12 Comments at '" 28. As Motorola

SatCom has explained in its comments, the placement of IRIDIUMN

system earth stations in rural areas may not resolve interference

problems with LMDS systems. An analysis of potential

interference beyond line-of-sight distances (of about 20 miles)

from the tropospheric and hydrometric modes of propagation cannot

be reliably undertaken for LMDS. More importantly, relocation to

remote areas could be prohibitively expensive owing to the added

lease costs of sUbstantially longer T-l trunk lines in order to

connect the IRIDIUMN system earth stations to International

Switching Centers located in metropolitan areas.

- 8 -



As for Suite 12's other claims, Motorola SatCom is

confident that it will be able to locate IRIDIUMw earth stations

in or near metropolitan areas in compliance with any applicable

environmental and zoning regulations. These earth stations will

be relatively small in size -- about 3 meters in antenna

diameter. Therefore, the IRIDIUMN earth stations will be no

different -- indeed, they will be smaller and less obtrusive

than a myriad of earth stations that operate in metropolitan

areas, uninhibited by local environmental and zoning require-

ments. 11 Moreover, the Commission's rules preempt discrimina-

tory state and local zoning ordinances or other regulations of

satellite transmitter antennas (except for health and safety

regulations) unless they meet certain conditions. Among other

things, to avoid preemption such regulations may not operate to

impose unreasonable limitations or excessive costs on operators.

47 C.F.R. § 25.104.

Lastly, suite 12 suggests that Motorola SatCom should

use the 29.5-30.0 GHz band for its uplinks instead of the 29.1-

29.3 GHz band, since the former band is not allocated to

terrestrial microwave services. However, as Motorola SatCom

noted in its initial comments, the Commission has already

submitted to the IFRB the Appendix 3 coordination information for

the IRIDIUMN system, specifying the 29.1-29.3 GHz band for feeder

uplinks. In addition, the Commission has recently proposed to

upgrade the current secondary MSS allocation in that band to co-

11 Radiation hazard studies that have been conducted by
Motorola SatCom show that the IRIDIUMN earth stations will comply
with all federal, state and local environmental requirements.
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primary status (along with FSS) .~I This proposed allocation

could create additional coordination problems for FSS. Moreover,

switching feeder links frequencies at this juncture would require

substantial redesign of the IRIDIUMN system and add significantly

to the costs of the system. The 29.1-29.3 GHz band was carefully

chosen by Motorola SatCom because of its worldwide availability

and in reliance on an existing primary allocation. jl

B. Tbe GHz Bquipment company is Wrong in Its
Assessment That There Are No Genuine
Interference Concerns Between the IRIDIUMN
system and LMDS

The GHz Equipment Company discusses interference

between the IRIDIUMN system and LMDS, and concludes that the

IRIDIUMN system would not raise genuine interference concerns for

LMDS operators. It further states that "[i]n the unlikely event

that some objectionable interference persisted notwithstanding

the parties' efforts to resolve the problem, the offending

terrestrial user could be required to discontinue its use of that

portion of the band." GHz Equipment Company Comments at 4. It

also recommends that the IRIDIUMTlI system be assigned the "center"

!I ~ Notice of Proposed Rulemaking In the Matter of Amend-
ment of section 2.106 of the Commission's Rules to upgrade to
primary status the Secondary Mobile-Satellite Service Allocation
at 19.7-20.2 GHz and 29.5-30.0 GHz, 7 F.C.C. Rcd 5626 (1992).

il In this regard, M3 Illinois Telecommunications Corp. also
incorrectly asserts that the reassignment of spectrum outside the
27.5-29.5 GHz band to pending FSS applicants would only cause
minimal inconvenience to these applicants. As indicated above,
the "inconvenience" to Motorola SatCom of such a change would be
significant, as the change would require a substantial redesign
of the IRIDIUMN system.
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of the A- and B-Bands, so that the two LMDS licensees can share

equally in accommodating satellite operations.

The GHz Equipment Company, however, has incorrectly

confined its analysis to interference to the IRIDIUM~ satellites

from LMDS transmitters and interference to LMDS receivers from

IRIDIUM- satellites (from the reflection of LMDS signal paths).

It does not address interference into LMDS receivers from the

IRIDIUM- system gateways. Yet, as Motorola SatCom explained in

its comments, it is precisely the potential for interference from

the IRIDIUM~ system earth stations to the LMDS interactive and

one-way links that raises the most serious concerns.

In addition, the contention of the GHz Equipment

Company that there would be no interference to the IRIDIUM~

satellite receivers is also incorrect. As shown in the Technical

Appendix accompanying Motorola SatCom's comments, if suite 12 and

an IRIDIUM~ system earth station were located in the same

metropolitan area, the Suite 12 network of hub stations would add

a measurable amount of interference noise into the IRIDIUM

satellites operating in the same band.

As for the suggestion that the IRIDIUM~ uplinks should

be assigned the center of the A- and B-bands, Motorola SatCom has

already noted that changing the system's frequency plan at this

juncture has costs and consequences that render such an option

unviable.

- 11 -



v. THE PLEXIBILITY SAID TO BE REQUIRED POR LMDS MAKES
A SEPARATE ALLOCATION FOR IRIDIUMN SYSTEM PEEDER
UPLINIS EVEN MORE IMPERATIVE

Several commenters caution the FCC to allow potential

LMDS licensees as much flexibility as possible to design their

systems and not to lock in on a particular technology. ~~

GTE Comments at 6. In this regard, they ask the commission to

establish only the minimum technical standards necessary to

control interference, and leave the development of any more

specific standards to industry fora.

While such technological flexibility may be desirable

for the development of LMDS, it provides further support for an

exclusive FSS allocation. Motorola SatCom's interference

analysis was based solely on data provided by suite 12. If

significant changes are made to LMDS system design

Characteristics, additional interference and coordination

problems may result.

In this regard, Motorola SatCom also notes that the

rules proposed by the Commission in the Notice already give LMDS

operators considerable flexibility. In particular, the proposed

rule on frequency coordination (Rule § 21.1002(b» is limited in

scope and only covers coordination between adjacent LMDS

providers, not inter-service coordination. As this limited

coordination rule indicates, the regime contemplated by the

Commission for LMDS plainly calls for a separate FSS allocation.
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VI. LMDS LICENSBBS DO NOT NEED 2 GHz OF SPECTRUM
TO PROVIDI SIRVICE

Several commenters point out that the proposed

subdivision of each 1 GHz band into channels of 20 MHz is based

on the analog technology employed by Suite 12. These commenters

note the possibility of future digital LMOS technologies that

will be capable of accommodating more closely-spaced channels,

each occupying much less than 20 MHz. Thus, Wireless Cable, Ltd.

suggests that the LMOS rules "should require a minimum of

49 broadcast channels with a maximum bandwidth of 20 MHz per

channel." See Comments of Wireless Cable, Ltd. at 2 (emphasis in

original), Comments of Senvista General partnership at 2.

Moreover, Motorola Inc. (the parent company of Motorola Satcom)

observes that future modulation technologies may permit an LMDS

licensee to provide some of the planned services within a 250 MHz

bandwidth, in which case a total LMOS allocation of 500 MHz would

suffice. See Comments of Motorola Inc. at 7. Norris cites to

the Suite 12 analysis (Appendix B of suite 12's Petition for

Rulemaking) for the estimate that 1000 MHz should be capable of

supporting up to 664 high-quality digital channels.

In view of the spectral efficiency expected to be

attained by digital LMOS technologies, the allocation of 2,000

MHz on the basis of the needs of an analog system would appear to

be overly generous and wasteful. Thus, the failure to allocate a

200 MHz or larger bandwidth to LMDS should still leave ample

spectrum for LMOS systems to be competitive with other video

distribution modes.
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VII. CQNCLUSION

For the foregoing reasons, if the Commission otherwise

concludes that an LMDS allocation is in the public interest, it

should not allocate this new service to the 29.1-29.3 GHz band in

order for the IRIDIUMN system to operate its feeder links.

Respectfully sUbmitted,

Michael D. Kenne y
Director, Regulatory
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